Abstract-The aim of this paper is to determine the stability
INTRODUCTION K.G(Z)
Equations (2) and (3) show that the poles of the denominator interpretation of the instability mechanism for A-E (1+KH(z)) determine the stability of the modulator. For a modulators based on the noise amplification curve is given H(z), there will be a certain interval [Kmin, Kmax] for given in [1] . This is restricted for dc inputs and unity which the modulator is stable [3] . Assuming q(k) to be quantizer gains. The quasilinear method can be extended Gaussian white stochastic G (O, aq2) and the transfer function to more than one input with each input represented by a between q(k) and y(k) to be known, then the output noise separate equivalent gain. This concept forms the basis for variance is given by: the Describing Function (DF) method [2] . In this paper, 21 . Figure 1 . [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .~~~~~~~~2
1 --------000 -- The first term on the right hand side of (9) Figures 3 and 4 [4].
The resultant variance of the output signal using (9), (12) and 11.. G(z) e.(k)~~~~~~~~(13) becomes:
The noise power amplification factor for a dc input signal _ H(z *Ad,(K) after using (4), (7) and (14) simplifies to: The linearised gains for a sinusoidal input and random Gaussian feedback components have been solved for the case y(k) = Yx (k) + Yn (k) (6) of an ideal relay in [5] (29) sinusoidal inputs. This coincides with the fact that in nonlinear in (29),thenoisen amliictonfatrora feedback systems, the effective gain of the non-linearity on a Substituting (17) small signal is independent of the type of signal [2] . The noise sinusoidal input signal iS given by: sn2 io2a{i2p 2 amplification factors Ad,(K) and Asin(K) using (15) and (30) The difference in values is attributed to the composition of the However, these are true for unity values of K. The variation of quantization noise which is not entirely Gaussian [7] . the stable sinusoidal input amplitude for a 4th-order Chebyshev V. CONCLUSION Type II based A-E modulator in relation to K and the stopband attenuation is shown in Figure 9 .
The stability of higher-order A-E modulators for dc and sinusoidal inputs using the Describing Function Method has been predicted. .a 112 l4 l6 O8anizeG2in 
